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a b s t r a c t
In a context of unprecedented environmental crisis, protected areas are expected to play a
central role. Although considerable work has been done to understand the effectiveness of
different types of protected area, there has been limited investigation of howa combination
of different types of protected area within a system affects its overall environmental
outcomes. Defining and using the concept of environmental complementarity, the paper
explores whether or not the presence of private, state and community protected areas
in a landscape has a positive effect on biodiversity conservation outcomes. Based on
a Kenyan case study, it emphasizes the important and currently undervalued role of
state protected areas and shows that other types of protected area can be analyzed
as being a support. It suggests there is a complex array of complementarities between
community, state and private protected areas. Differences in management capacity, staff
skills, social acceptability, access to financial resources, tourism products, ecological
resources, etc. between types of protected area were found to drive additionality and
synergistic complementarities that undeniably contribute to strengthening the overall
protected area system and increasing its resilience, as well as its capacity to generate
environmental outcomes.
© 2014 The Authors. Published by Elsevier B.V. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
1. Introduction
The Millennium Ecosystem Assessment clearly demonstrated that all the Earth’s ecosystems have now been dramat-
ically transformed through human actions. The resulting biodiversity loss is undermining the provision of a wide range
of ecosystem services on which humanity depends (MA, 2005). In this context of unprecedented crisis (IUCN, 2010), Pro-
tected Areas (PAs), which have long been the cornerstone of biodiversity conservation, are expected to play a central role
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(Bruner et al., 2004). According to IUCN, a protected area (PA) is ‘‘a clearly defined geographical space, recognized, dedicated
and managed, through legal or other effective means, to achieve the long-term conservation of nature with associated ecosystem
services and cultural value’’ (Dudley, 2008). Currently, some 14.6% of land and 9.7% of coastal waters are under some form
of protection (UN, 2013). Protected areas are, however, not uniform. On the basis of ownership, three main categories of
PAs may for example be differentiated: state PAs (SPAs) owned by government or its agencies, private PAs (PPAs) owned by
individuals or companies with private land titles, and community PAs (CPAs) owned collectively by communities. In most
large conservation landscapes, a mixture of state, private and community PAs exists, generally resulting from a complex
series of events over decades.
Interestingly, although considerable work has been done to understand the effectiveness of these different types of PAs,
it appears that there has been limited investigation of how a combination of different types of PAs within a system affects
its overall environmental outcomes, and thus, how a PA network can be improved, using these different types of PAs as
management tools.
No articles currently specifically define or discuss environmental complementarity between different types of PAs, or
provide any methodologies for analyzing or measuring it but a number of related concepts exist.
For example, for Margules and Sakar (2007), complementarity is a central concept to systematic conservation planning.
In this context, complementarity is understood as a measure of the extent to which an area contributes to adding unrep-
resented features to another area (Vane-Wright et al., 1991; Margules and Pressey, 2000). Thus, literature on systematic
conservation planning mainly contributes to assessing the ecological complementarity between different sites rather than
the complementarity between different types of PAs.
Complementarity between PA types is also indirectly touched on in the literature mainly to argue the case for one type
of PA. For example, the role of CPAs in enhancing connectivity in the landscape by providing dispersal areas in fragmented
landscapes is emphasized by White and Martin (2002) and Bhagwat and Rutte (2006) while Shahabuddin and Rao (2010)
argue that CPAs enhance the effectiveness of SPAs by providing corridors allowing wildlife movements, and a buffer against
extractive pressures. For Fitzsimons andWescott (2008), PPAs enhance larger SPAs by providing linkages in the surrounding
landscape in south-eastern Australia. In South Africa, Gallo et al. (2009) suggest that not only do private PAs increase the
total area of land conserved, but the addition of private PAs to state PAs also nearly triples the number of conservation
targets achieved. The literature also highlights that PAs complement each other by increasing the diversity of habitats and
species protected. Fitzsimons and Wescott (2004) and Gallo et al. (2009) show that PPAs complement SPAs in the type of
biomes/habitats represented. The role of CPAs in protecting key species is highlighted in research on sacred forests, which
shows that these forests comprise species that are not found in the SPA systems in India (Bhagwat and Rutte, 2006), Tanzania
(Mgumia and Oba, 2003) and Kenya (Kibet and Nyamweru, 2008). Finally, Western et al. (2009) hint at environmental
complementaritywhen they point out that an estimated 65% of all wildlife is found outside SPAs. For Nelson (2012) PPAs and
CPAs protect significant populations of highly endangered species including Grevy’s zebra, wild dog, cheetah and elephants
in Kenya.
The academic literature on complementaritywas thus found to be limited andmostly focused on the ecological attributes
of different PAs, and on achieving optimal biodiversity representation or coverage. However, few insights were found about
the underlying factors that enable the delivery of these benefits. Consequently, the purpose of our study carried out over 18
months (2011–2013)was to fill this knowledge gap. It seeks to shed light on the added value that different types of PAs bring
to the PA system as a whole, which appears to be an untested lens through which to understand PA interactions, defining
and using the concept of environmental complementarity, our research explores whether or not the presence of different
types of PAs in a landscape affects positively biodiversity conservation outcomes. In other words, its focus was to find out,
in the words of Aristotle, whether the whole (i.e. the PA system) is greater than the sum of its parts (i.e. the individual PAs
that make up the system).
2. Material and methods
2.1. Study area
Kenya was selected as the study’s focus due to the wide spectrum of PA types represented in the country and the
rich information available. The methodology incorporated (i) a comprehensive literature review to explore the meaning
and application of the term ‘‘complementarity’’ within a PA context and identify existing methods for assessing and
measuring complementarity; (ii) A series of twenty-four in-country stakeholder interviews using a set questionnaire with
representatives of government, donors, private sector, landowners, NGOs and communities to determine their perspectives
on the nature of complementarity between different PAs, the origins and evolution of the Kenyan PA system and the
current threats and opportunities faced by the different PAs; (iii) The development of an analytical framework for assessing
complementarity at the PA system level based on expert consultations, the in-country stakeholder interviews and the
literature review; (iv) The refinement of this framework at an expert workshop held in London and (v) Pilot applications of
the complementarity assessment framework in two case study sites: the Ewaso andMara ecosystems (see Fig. 1). Case study
data were collected through desk research and sixty-one key informant interviews with representatives of the different
types of PAs, NGOs, and tourism operators.
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Fig. 1. Location of the two case studies.
Source: Authors.
This paper presents the key findings of the research that focuses on how environmental complementarity can be
understood, how it works on the ground, and how it can be used as a tool to optimize biodiversity conservation outcomes.
The results presented are based on the Ewaso case study and nuanced by the findings of the Mara experience.
2.2. An analytical framework for understanding environmental complementarity between types of PAs
For the purpose of this research, environmental complementarity is defined as the enhancement in progress toward
achieving desirable environmental outcomes (as defined locally, nationally or internationally) as a result of the presence of
community, private and state PAs alongside each other.
An analytical framework is developed (Fig. 2) to allow its analysis. It takes as its starting point that the objective of a PA
network (on the left of the diagram) is to deliver environmental outcomes (on the right of the diagram). Each type of PA can
contribute to the outcome to some level (as indicated by the arrow along the top of the diagram). The amount of progress
made is determined by a mix of six enabling/constraining factors identified in the hexagon (in the middle of the diagram).
These are in turn influenced by external drivers or shocks (e.g. global economic recession, climate change).
The six underlying factors, called dimensions of complementarity are described below:
(i) The ecological dimension relates to how having different types of PAs may increase the area under conservation, the
connectivity between areas under conservation, the types of habitat and/or the diversity of species covered by the
network.
(ii) The economic dimension concerns the way in which having different types of PAs may generate additional economic
benefits at different levels, and/or increase economic efficiency (e.g. by reducing costs). The greater the economic
success of the system, the more sustainable it becomes and therefore achieves the desired environmental outcomes.
(iii) The funding dimension concerns the existence of different types of PAs, which may increase the diversity and volume
of funding available and reduce the perceived investment risks in PAs.
(iv) The legislative dimension concerns how the existence of different types of PAs in a network may improve the
development of legislative frameworks that, indirectly and directly, support the conservation of biodiversity.
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Fig. 2. A conceptual framework to analyze the environmental complementarity between different types of PA.
Source: Authors.
(v) The management dimension concerns how the existence of different types of PAs may strengthen the overall
management of individual PAs and the network as a whole through improvements in skills and expertise, as well as in
the effectiveness of management systems.
(vi) The socio-political dimension relates to how the existence of different types of PAs may increase the social and/or
political support for the PA system as a whole by different groups of stakeholders.
Within these dimensions, complementarity can be achieved in two main ways:
• Additionality happens when the presence of different kinds of PAs in a network creates more of something useful for
biodiversity conservation. The result of their interaction is then the sum of their individual effect.
• Synergy happens when the interactions between the different kinds of PAs increase those impacts to levels over and
above those from additional benefits through e.g. cost sharing and economies of scale or providing expert services to one
another. In this case, the result of their interaction is greater than the sum of their individual effect.
This analytical framework provides a structure to explore the different ways in which private, community and state PAs
may help each other progress toward the desired environmental outcomes as illustrated afterwards using the example of
the Ewaso Nyiro.
3. Results
3.1. A brief introduction to the PA network of the Ewaso
The Ewaso Ecosystem (see Fig. 3) comprises a widespread and complex network of PAs which includes SPAs, PPAs and
CPAs and covers approximately 50% of the 54,000 km2 of the ecosystem’s land area. The ecosystem is considered as one
of the most important areas for conservation in East Africa (LWF, 2012) and beyond. Indeed, it has become critical to the
conservation of endangered species, such as black rhinoceros, mountain bongo, Grevy zebra and many endemic plants,
insects and bird species (LWF, 2012). In addition to this, the ecosystem includes aWorldHeritage Site (Mount KenyaNational
Park). Its history, diversified PA network, high biodiversity and relative conservation success made the Ewaso an interesting
case study to understand better how PAs complement each other from an environmental perspective.
The PA network currently includes at least 15 National Reserves (State PAs but run by local governments) and 3 National
Parks (Mount Kenya, Aberdares and the proposed Laikipia National Park), 16 PPAs and 22 CPAs, these last ones having been
mainly established in the last 10 years (see Fig. 4).
Traditionally, PAs were initiated by the government to protect biodiversity and key environmental services (e.g. water
towers) (King, 2011). Since the 1980s, an increasing number of PPAs and CPAs have been created. There are many drivers
behind this. They range from individual passionswhich led to the creation, for example, of the first privatewildlife sanctuary
in Kenya (Solio in 1970), the collapse of the ranching sector (Georgiadis, 2011), and the economic opportunities provided
by wildlife-based tourism, which resulted in the creation of numerous PPAs and CPAs. These drivers, the global economic
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Fig. 3. The greater Ewaso ecosystem.
Source:Mpala Research Centre, taken from LWF (2006).
Fig. 4. Map of the Ewaso PA network.
Source: Produced by the Northern Rangelands Trust for this study.
context, and the high biodiversity, all resulted in the development of the intricate PA network, supported by conservation
organizations, which enables wildlife movement across the landscape.
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3.2. Describing how each dimension of complementarity may affect environmental outcomes
Interviews provided extensive anecdotal evidence of howdifferent kind of PAs are perceived to complement each other in
the enhancement of environmental outcomes through additionality or synergy in each of the dimensions identified. Results
are presented below.
3.2.1. The ecological dimension
Regarding the ecological dimension, formost informants, SPAs represent a pillar for conservation in Kenya. They are seen
as significant refuges for wildlife and as a mean to protect nationally important assets such as water towers. They represent
hubs for conservation on which other PAs can build. In areas where the bulk of land is owned privately or communally,
as in the Ewaso, the presence of non-state PAs enables additional types of habitat, more wildlife representation, and more
connecting areas to be protected than would be possible through only SPAs. This contributes to ensuring conservation on a
viable scale.
In addition to this, the presence of diverse PAs and their management regime provides a diversity of situations from
which wildlife benefits. For example, areas of low human disturbance (mainly SPAs and PPAs) are particularly beneficial for
predator populations (Franks, 2011). In contrast, CPAs, where higher human population densities are found, do not favor
predators and may thus provide endangered prey species with a refuge, for example, Grevy zebra (Dr. J. King, personal
comment).
3.2.2. The economic dimension
From an economic perspective, findings show that SPAs, CPAs and PPAs play different roles at the economic level due to
their specificities. Each one, in its own way, contributes to increasing the economic attractiveness of the sector and thus to
stimulating interest in wildlife conservation.
For example, different types of PAs provide different and yet complementary tourism products. In the Ewaso, the variety
of PAs makes it possible to offer a variety of tourism products, from high-end exclusive private lodges to community and
cultural experiences. The non-state PAs can increase the range of alternative products, e.g. walking safaris and night drives,
as they are not governed by the same rules and regulations as SPAs. It was also found that some PPAs work with their CPA
neighbors to add a cultural aspect (e.g. star beds in the Ewaso) to their clients’ experience, while CPAs can provide their
guests with a better wildlife experience than SPAs and/or PPAs.
Another level of economic synergy comes from the fact that the government in general (and thus indirectly SPAs) benefits
from the taxes paid by PPAs, and that this lowers the overall costs of conservation to Kenya. However, questions are raised
as to whether the PPAs should benefit from tax incentives in return for their protection of the national biodiversity asset.
Finally there is also a wide agreement that the government, with regard to SPAs, has invested heavily in the Kenya brand
and image as a primary tourism destination, as has the Ewaso region. This creates opportunities for economies of scale in
marketing and advertising to develop regions as destinations for international tourism: the non-state PAs benefit from the
brand and in turn provide more space so that tourists operations are spread over larger areas, providing a wider reach of
benefits.
This leads to more tourists being attracted. As tourism is considered to be one of the main drivers to stimulate conser-
vation initiatives, strong tourism potential may contribute directly and indirectly to improved environmental outcomes in
the long term.
3.2.3. The funding dimension
Additionalities were detected with regard to funding: having a mix of types of PAs is believed to enable the PAs
and the conservation sector as a whole, to have access to a more diverse funding portfolio (philanthropy, NGOs, public
funds, business based), and thus increase its financial resilience, as well as the potential amount of funding available for
conservation. For example, PPAs in the Ewaso tend to have good access to the business sector and to extensive personal
networks through which they can generate funding. Furthermore, NGOs work with CPAs to access grant and soft funding,
and strengthen their own internal revenue generating capacity for future financial sustainability.
There are also numerous synergies between PAs with regard to funding. The presence of a PA mix allows each of them
to tell a better story for fund raising. In the Ewaso for example, managers of private and community PAs indicated that they
successfully fundraise because they show that they support SPA conservation efforts by reducing pressure and increasing
connectivity for the SPAs, which act as a refuge; they benefit from the fact that SPAs are recognized as being an effective
conservation tool. In addition to this, some PPAs have donemuch to support the fund raising efforts of CPAs, and have found
that this then helps them to fundraise for themselves, especially when targeting development funds. Finally, non-state PAs
benefit from SPA funding when it is spent on the development of the sector as a whole. One of the examples identified by
informants is SPA investment in skills development that will be used by other PAs, e.g. in strategic planning and ecological
monitoring. The whole sector benefits from the investments that the Kenyan Wildlife Service (KWS—the public agency
in charge of Wildlife and National Parks in Kenya) makes in training its officers who work across all types of PAs. As KWS
becomes better resourced, the framework inwhich the non-state PAs operate becomes stronger, provided funds are invested
appropriately.
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3.2.4. The legislative dimension
In terms of the legislative dimension, in the Ewaso, the presence of different kinds of PAs is believed to enable more
people to be involved in biodiversity conservationwhich broadens perspectives and views. This form of additionality results
in improved support for PAs and more engaged debate, which in turn helps strengthen the legal and regulatory framework
for wildlife and PAs.
Synergies were also detected in legislative realms, as the presence of different types of PAs within a landscape increases
the variety of voices to push for legislative change and to legitimize the sector overall. Informants suggested, for instance, that
non-state PAs rely on SPA staff to enforce the law. The presence of a SPA in a landscape means that national policing bodies
are actively present, which is a deterrent to illegal activities across the network, and KWS, as a public entity, is better able to
deal with fundamental and sensitive issues, such as land encroachment. There is also a feeling that non-state PAs depend on
SPAs to provide access to government tools and power but can use SPAs to get the ear of the government. In return SPAs can
benefit from local activism and voices in support of sound biodiversity and conservation policies. Furthermore, non-state
PAs provide the SPA authority with the local perspectives required to ground national policy and decision-making processes
in local realities.
3.2.5. The management dimension
Regarding the management dimension, for informants, the presence of a PA mix in a network creates additional
opportunities for jobs, training and career development. For example, in the Ewaso, CPAs provide opportunities for local
people who are committed to conservation, speak the language required and have good local knowledge. Thosewith several
years of experience and specific applied skills can seek to work with PPAs. In turn, SPAs tend to offer more secure career
paths and broader-reachingwork. It also came out that passion,motivation and ownership are considered as key ingredients
for successful PA management and to ensure environmental outcomes. By providing more career opportunities, the mix of
PAs also creates more opportunities for motivated people to fulfill their passion.
Results suggest that management synergies created by the presence of different types of PAs are also significant. For
example, it was said in the Ewaso that the different types of PA have complementary intelligence and security networks.
The combination of effective state and non-state rangers leads to greater security for both biodiversity and local people in
general. Unarmed community rangers managing CPAs rely on armed official rangers to counter, and if necessary to arrest,
dangerous criminals. But patrols in CPAs are better accepted when a community representative is part of the patrol team.
Another synergic perspective is that the presence of PPAs in the Ewaso system is cited by other PAs as enabling amore rapid
and flexible response to problems (e.g. security, problem animals) because of their complementary resources, technical
skills and operating systems. Overall, it is felt that the specificities of the three types of protected areas may enable a more
effective management system to operate at less cost through a synergy process.
3.2.6. The socio-political dimension
PAs require social and political support to exist in the long term. Findings show that the presence of different kinds of
PA results in additionality by increasing the number of people involved and thereby creating a wider network of support,
relationships and influence for PAs, which can increase overall acceptability and legitimacy.
Socio-political synergies are also taking place. For example, in the Ewaso it was said that the existence of CPAs within
a network helps secure greater political support for PAs in general. In the Ewaso, PPAs are considered more vulnerable
politically than other types but are generally well regarded by international stakeholders, who recognize them as being
efficient and well managed. SPAs can be unpopular locally as they limit local access to and use of resources. However,
they may enhance support for conservation at national and international levels through strong government relationships,
national policy setting processes, and through national efforts to reach local stakeholders. These synergies help the PA sector
to remain a national agenda and to compete against other sectors that may represent risks for biodiversity.
4. Discussion
Beyond the environmental complementarity thatwas foundwithin each of the six dimensions, the research also revealed
interesting complementarity across these dimensions. The Ewaso case study highlighted particular advantages of each of
the different types of PAs and why it was therefore important to include them within the overall PA estate (see Table 1).
For example, CPAs are considered to be important because of their social legitimacy. While their degree of professional
management may vary, the fact that they have the broad support of their involved constituency means that when need
arises, they have the potential to better withstand external shocks and pressures. Furthermore, because they generate some
economic benefits for the local community – in the form of jobs and income – they have the potential to raise interest in
biodiversity and conservation. However, CPAs are not sufficient on their own.While their economic benefits are recognized,
if more competitive economic opportunities were to appear there is no guarantee that conservation would be perceived as
an optimal land use. The difficulties that these PAs have in getting legal recognition, although this is changing, is a further
threat to their stability and longevity as is their limited access to sustainable sources of funding. Because of the nature
of community institutions, CPAs can also have protracted decision-making processes and thus be slow to react to critical
situations.
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Table 1
Cross dimension complementarity: some generic strengths and weaknesses of different types of PAs in the Ewaso.
Source: Authors.
Types of PA Attributes
Community PAs
(CPAs)
WHY IT IS IMPORTANT TO HAVE THEM IN THE MIX:
• CPAs have local legitimacy
• They have strong political support
• They make conservation and wildlife relevant (through more widespread economic returns-employment and income)
• Can be a useful source of local monitoring ‘intelligence’ to add to PA information systems.
. . .BUT WHY NOT ONLY THEM:
• Always possibility that conservation is abandoned for another sector if it is more competitive economically
• Decision making is slow-consensus
• Governance is poor
• They have few resources
Private PAs (PPAs) WHY IT IS IMPORTANT TO HAVE THEM IN THE MIX:
• They are flexible and quick to react
• They have proven success in wildlife conservation
• They have business-like management, efficient
• They have access to good technical skills, good security
• They are innovative, linked to markets, can take risks
• They have access to resources (human and financial) through business and their personal networks
• They provide training
. . .BUT WHY NOT ONLY THEM:
• They are not considered as part of the community, have less political support
• They are not fully recognized yet
•When the owner changes, goal can change
• PPA sizes cannot be large enough to be sustainable.
State PAs (SPAs) WHY IT IS IMPORTANT TO HAVE THEM IN THE MIX:
• SPAs provide learning and inspiration
• SPAs are devoted to conservation, have the obligation of conserving Kenya’s biodiversity
• They provide refuges for wildlife (in theory no human disturbance)
• They provide legitimacy to the sector
• They have control and power
• They have political support (at the policy level, not always at the ground level)
• They are an institution and are respected
• They ensure continuous national interest
• Reserves, because they are the community arm of government, thus more social support than national parks,
despite being government.
. . .BUT WHY NOT ONLY THEM:
• They are very inflexible, not responsive
• They are not always in touch with the ground, have not always have population support
• They are not efficiently managed
• Policies can change, leading to fewer resources and bad management, which affects biodiversity
PPAs, in the Ewaso, by contrast, are particularly valued for their flexibility and ability to react to new situations quickly.
They have a demonstrated success in wildlife conservation and are perceived as being efficiently managed. They tend to be
innovative with good market connections and a willingness and ability to take risks. PPAs are considered to be effective at
securing funding—often owing to extensive personal and business networks and the personal commitment and passion of
their owners. Not only do they thus generate funds for conservation but they also pay taxes as businesses to government
thus generating an additional revenue streams for the state. PPAs are also seen as good neighbors to surrounding local
communities where they have outreach programs, generate opportunities for local community spin-off enterprises and add
to local security. However, aswith CPAs, they are not considered sufficient on their own, partly because there are not enough
of them of sufficient scale to be sustainable. It was also emphasized that as they are individually owned, they are not always
considered as part of the local populace, thus do not command the political support that CPAs do. In addition, it is felt that
the objectives of the PA may change on the whim of the owner, or with a change in ownership.
In contrast, SPAs are perceived as being unlikely to have a sudden change in objectives given their conservationmandate—
and that of KWS. They thus ensure continued, long-term security for conservation objectives at the national level—at least
in policy terms, as political commitment on the ground may not always be as strong. SPAs also provide the backbone for
Kenya’s tourism industry, which generates jobs and enterprise opportunities and contributes significantly to GDP and export
earnings believed to be critical for Kenya’s long-term economic development. Disadvantages of SPA include, in a number
of cases, their lack of popular support—although reserves (which are run by the local councils rather than by KWS) allow
some level of use and thus generate more support. A further limitation is the insufficient level of resources allocated to their
management and hence the poor conservation performance of many of them.
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5. Conclusion
It is believed that the results presented are of interest and have significant implications, both for the conservation of
biodiversity, which is considered as a strategic action field that needs to be strengthened, and for donors wishing to invest
more effectively in support of protected areas.
The results first highlight that polarized debates, arguing for one model of PA over others, is not helpful and could even
hinder the development of an effective PA network. They show that it is necessary and useful to overcome these caricatured
controversies and promote debate focusing on PA complementarity, rather than on which PA model is best.
The research more specifically emphasizes the important role of state PAs. They are identified by all stakeholders
interviewed as an essential pillar for conservation. However, even if essential, they remain insufficient on their own and
are rarely the only type of PAs in a given landscape. It was thus shown that other types of PAs can be analyzed as being
a support to state PAs, rather than an alternative or a substitute. The research suggests that the diversity of types of PAs
should be considered as an advantage and a source of benefits for conservation rather than as opposite solutions. It is
obviously necessary and relevant to improve the effectiveness of each type of PAs. But the research points out the importance
for conservation interventions and reflection to systematically consider the PA network as a whole. In this respect, the
study suggests there is a complex array of complementarities between community, state and private PAs. Differences in
management capacity, staff skills, social acceptability, access to financial resources, tourism products, ecological resources,
etc. between types of PAswere found to drive additionality and synergistic complementarities that undeniably contribute to
strengthening the overall PA sector and increasing its resilience, as well as its capacity to generate environmental outcomes.
Furthermore, this research invites us not to remain stuck in a restrictive vision of environmental management tools,
but to take a broader view. Within each set of tools, protected areas in our case, there are infinite varieties and versions
of one model. These versions are inherent to the plurality and diversity of contexts in which the tools are used, and no
tool is inherently better or worse than another. As shown in the research, this diversity of tools, here the PA diversity,
results in economic, social, legislative, managerial and socio-political complementarities that all contribute to enhancing
environmental outcomes.
The study also points out that opposing regulatory tools (such as state PAs in our case) to economic tools (such as private
PAs), or more participatory tools (such as community PAs), may be irrelevant in the context of environment management.
Boundaries between management tools are indeed not clear-cut. Our research shows for example that the coarse nature
of state, private and community PAs divides. For example, in the Ewaso, private PAs tend to be individually-owned, while
in the Mara they can be coalitions of hundreds of landowners and share many of the same characteristics as community
PAs. Meanwhile, state PAs include not just those managed at the national level, but also those managed by local or county
government. Moreover, in Kenya as elsewhere, the actor who owns the land on which a PA exists may not be the same (or
same kind of) actor that manages it even though this was usually the case in our study. As useful as classifications are, they
always remain too rigid to reflect the complexity of reality. They have to be nuanced and their characteristics informed by
the specifics of the context in which they are investigated.What appears very clear, however, is that a tool onlymakes sense
once understood in the context of an overall strategy. In the end, it is definitely the relationship between various types of
tools that allows environmental outcomes to be achieved.
We believe these elements constitute promising foundations for better designing public policies on PAs, but also new
foundations of thought and action for all actors directly involved in the management and the expected development of
protected areas. While the Aichi Target no. 11 has for objective to increase the surface of PAs by 2020, we believe that
using at the same time the notion of complementarity could be usefully taken as a compass to ensure at the end better
environmental results.
With regard more specifically to donors or any institutions financing PAs, complementarity may also help them to be
more strategic and effective in their funding of PA networks. The study lays the basis for a diagnosis-based approach, which
enlightens the decision-making process, and stimulates and promotes dialog with partners. It calls donors to take into
account the whole PA network, rather than consider PAs via a case-by-case approach. It provides a tested and validated
framework to identify the strengths and weaknesses of PA networks, and thus points at ways to strengthen it as a whole
by focusing on strategic types of PAs or even a single PA. Our results show the importance of considering this approach,
while concretely proposing a functional methodology. Similarly, the research shows that in terms of doctrine, donors have
no interest in favoring one PA approach over another. State, community, private, private–public: all models can contribute
positively to the whole. It is rather the environmental goal, as well as recognition of the role of PAs regarding the objective
of sustainable biodiversity management, that should constitute the doctrine of a donor. The PA or types of PAs to support
this should then be informed by the context, its characteristics, its stakeholders, taking into consideration environmental
objectives and existing complementarities. Finally, based on the results of this work, it seems that donors could seek to fund
pilot projects whose purpose would be to enhance synergies identified within a given PA network.
This brings us to consider future research to lead in the followings of this one. Although the study attempts to fill a
gap in knowledge, it could not tackle all aspects. It focused particularly on positive complementarities between different
types of PAs but did not explore in detail antagonistic interactions. Two factors that could undermine complementarity
between PA types were identified. First, PAs within a network may compete with each other for both economic and funding
benefits. Second, the predominance of economic drivers for PAs may risk weakening the PA system by diluting the focus
on biodiversity conservation. Analyzing these aspects further and investigating potential hurdles to complementarity is
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essential to use the concept of complementarity effectively. In addition, increasing synergies between various types of PAs,
as proposed to donors just above, will require an in depth understanding of what could enhance synergies when synergies
are identified.
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